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1970.-Rates of conversion of blood glycerol carbon to blood glucose carbon, a process carried out by the liver, were measured in unanesthetized dogs in the postabsorptive state. The calculation of the rates required knowledge of the separate rates of glucose and glycerol turnover; those were measured with glucose-6-l*C and glycerol-U-l*C, infused intravenously in trace amounts. When both tagged compounds were used simultaneously, two separate derivatives of plasma glucose were prepared in order to differentiate between l*C arising from infused glucose-6J4C and l*C arising from the conversion of glycerol to glucose. Uptake of glycerol from the plasma at the mean concentration (postabsorptive state) of 0.12 mM was 7.6 mmoles/m2 body surface area per hr. Of the glycerol carbon taken up, 34y0 was returned promptly to the blood as glucose carbon; this accounted for 6.30/, of the total glucose carbon released to the blood. When bulk glycerol was infused to increase (up to fourfold) the normal glycerol uptake rate, the rate of glucose release did not increase; about the same fraction as before of the glycerol carbon taken up was converted to glucose carbon, but this now accounted for up to 30y0 of the total glucose carbon released. glycerol turnover; glucose turnover; glycerol-14C; glucose-l*C; glycerol loads effect on glucose production IT HAS LONG BEEN KNOWN that glycerol is gluconeogenic, as is evident from the increased urinary glucose excretion which follows its administration to the fasted phlorizinized dog (5). The pathways for the conversion of glycerol to glucose in the liver have been elucidated recently, and there is evidence (cf. 17) that glycerol, which is derived from triglyceride breakdown throughout the body, is to a large extent transported by the blood to the liver where it is metabolized.
The fraction of the total glucose output of the dog, in the postabsorptive state, which could possibly be attributed to the conversion of glycerol to glucose, can be calculated from data previously published by the present authors. The rate of disappearance (uptake by tissues) of plasma glycerol in the postabsorptive state is about 0.34 mmoles/kg of body wt per hr ( 17), whereas the release of glucose to the blood under the same circumstances is about 154 mg glucose/kg per hr (11). Since 154 mg glucose is equivalent to 1.7 1 mmoles of glycerol (assuming 2 glycerols = 1 glucose), about one-fifth of the glucose output of the liver of the dog in the postabsorptive state could be derived from the glycerol removed from the blood. This figure is maximal and assumes that all uptake of glycerol is by the liver and that the conversion of the extracted glycerol to glucose is quantitative.
The use of glycerol tagged with l*C to label the circulating glycerol in the blood make it possible to measure the rate and extent to which disappearing blood glycerol carbon atoms appear promptly as blood glucose carbon atoms. Some years ago it was shown (8) (when only glucose-6J4C is infused), the T value should equal the D value except for the 14C, which has recycled back to blood glucose after having been converted to three-carbon fragments in the tissues. The usual assumption was adopted that the recycled l"C from carbon-6 is distributed equally among glucose carbons 1,2,5, and 6. Thus (T-D) represents x of the recycled 14C and is observed to reach a constant value (4 to 8 % of D) after 60-120 min of glucose-6-14C infusion.
The raw value D (from dimedon derivative) was then corrected to include only nonrecycled 14C by subtracting from it s (T-D) ; let
Similarly, the raw value T (glucose triazole deriva was corrected by subtracting from it 55 (T---D) let of body surface area per hr) was used (l), then converted to grams carbon per minute to get RI. In these instances the pool size was calculated from the dog weight.
The weight (kg) multiplied by 0.25 was taken as the liters of water containing the entire body glucose pool at the same concentration observed in the plasma.
The amount of glucose (as grams glucose carbon) required to fill this space, at the plasma glucose concentration, was taken as C,. The F' was then calculated from the measured plasma glucose concentrations and the specific activity due to the 14C which was incorporated into the plasma glucose during infusion of glycerol-14C, i.e., from the T values.
In experiments in which both glucose-6-14C and glycerol-UJ4C were infused simultaneously, the above equation was used as follows:
For each interval of measurement it was used first to calculate RI, using as F the known rate of glucose-6 J4C infusion, and the approp ria te corrected glucose specific activity values (L values) as described above. It was used a second time to determine F' using the above calculated R 1, and the appropriate corrected glucose specific activity values (K values).
RESULTS
The validity of the assumptions and calculations concerned with the determination of F' was tested in two experiments.
In Fig. 1 is shown one of these experiments. Glucose-6J4C was infused alone for 3 hr after which time an additional infusion of glucose-UJ4C was superimposed, the latter infusion serving as a model for the appearance of glucose-U J4C in the plasma, as during infusions of glycerol-U-14C. The rate of hepatic glucose production (RI) was calculated for successive intervals during the entire period of glucose-6 -14C infusion (Fig. 1, umber part) . The glucose pool was calculated from the data collected during the initial 3-hr period.
Successive values of F' (the rate of appearance of glucose-U -14C in the plasma)
were calculated during the infusion of glucose-U -14C and are shown in the lower part of Fig. 1 . These values are compared with the known rate of infusion of 14C as glucose-UJ4C as represented by the dashed line. In this experiment the integrated value for F', over the 3 hr, was 5.5 % greater than the amount of glucose-u-14C known to have been infused; in the second experiment the error was +7.5 %. Table  1 , no glucose-6-14C was used, and values for F' were calculated using assumed rates of glucose production and assumed glucose pool size as explained previously.
These standard values, which pertain to the untreated postabsorptive dog, are also applicable to dogs infused with bulk glycerol. Table  2 shows in three experiments no change in glucose turnover measured before and during infusions of bulk unlabeled glycerol at rates up to 800 pmoles/min (about seven-to eight-fold the normal rate of endogenous glycerol production). Figure 2 shows the relationship between the rate of uptake of glycerol from the blood (shown as its glucose equivalent) and the rate of appearance of the glycerol carbon in plasma glucose. The data points are fitted (correlation coefficient = 0.9804) by a least squares regression line (slope = 0.5022).
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